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(57) ABSTRACT

An image encoding method using a Binary Partition Tree
(BPT) includes performing the BPT on a reference frame,
detecting blocks, each having a difference in a pixel value
exceeding a threshold value in a current frame, based on a
result of the BPT of the reference frame, and performing the
BPT of the current frame on the detected blocks. In accor-
dance with the present invention, block partition is not
applied to all frames, but a partial partition method based on
a difference between the pixel values of a reference frame and
a current frame to be encoded is provided. Accordingly, the
encoding speed within the P frame or the B frame can be
improved. Furthermore, the PSNR of a corresponding frame
can be maintained within a specific range of the PSNR of a
reference frame, and a compression effect can be improved.
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1
IMAGE ENCODING METHOD USING
BINARY PARTITION TREE

CROSS-REFERENCES TO RELATED
APPLICATIONS

The present application claims priority under 35 U.S.C.
119(a) to Korean Application No. 10-2012-0033557, filed on
Mar. 30, 2012, in the Korean Intellectual Property Office,
which is incorporated herein by reference in its entirety set
forth in full.

BACKGROUND

Exemplary embodiments of the present invention relate to
an image encoding method using a Binary Partition Tree
(BPT), and more particularly, to an image encoding method
using a BPT in which encoding is performed based on a
residual pixel value between frames when variable size par-
tition is performed on a macro block using a BPT within a P
or B frame.

In general, in processing a P or B frame in the field of image
compression, a method of partitioning a macro block and
processing the partitioned macro blocks is various.

First, two tasks are performed if a macro block is parti-
tioned and inter-frame prediction is performed on the parti-
tioned macro blocks.

The first task is a motion vector value processing task of
searching for a macro block having the most similar pixel
value to a specific macro block and calculating a difference
between the positions of the macro block having the most
similar pixel value and the specific macro block. The second
task is a motion compensation task of calculating a deviation
between the pixel values of a macro block to be compressed
and a target macro block to be compared.

The motion compensation task is advantageous in that
target information to be compressed can be reduced and a
compression effect can be increased because only the devia-
tion between pixel values is compressed.

Meanwhile, in the prior art, inter-frame prediction is per-
formed by partitioning the size of a macro block within a P
frame into fixed sizes, such as 16*8, 8%16, 8*8, 4*8, 8*4, and
4*4, starting from 16*16. If macro block partition is per-
formed in a variable size manner as described above, a Peak
Signal to Noise Ratio (PSNR) value can be maintained and a
compression ratio can be improved by about 3.4% to 24.4%.

In the variable size partition of a macro block according to
a BPT method, however, there is a problem in that the encod-
ing speed is decreased because a computational load neces-
sary to calculate a reference value is great.

A related prior art includes Korean Patent Laid-Open Pub-
lication No. 2010-0081974 (Jul. 16, 2010), entitled ‘A
Method and An Apparatus For Processing A Video Signal’.

SUMMARY

An embodiment of the present invention relates to an
image encoding method using a BPT, which is capable of
maintaining the PSNR of a P or B frame within a specific
range of the PSNR of a reference frame and also improving
the encoding speed when performing variable size partition
on a macro block according to a BPT within the P or B frame.

In one embodiment, an image encoding method using a
Binary Partition Tree (BPT) includes performing the BPT on
a reference frame; detecting blocks, each having a difference
in a pixel value exceeding a threshold value in a current frame,
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2

based on a result of the BPT of the reference frame; and
performing the BPT of the current frame on the detected
blocks.

The image encoding method of the present invention fur-
ther includes generating a block list of the reference frame
based on a result of the BPT on the reference frame, after
performing the BPT on the reference frame.

Inthe present invention, the block list includes information
onthe header of each block and information on the pixel value
set of the block.

In the present invention, the information on the header
includes a frame number, a block serial number, a block
width, a block height, X-axis information on the left top end
point of the block, and Y-axis information on the left top end
point of the block.

In the present invention, detecting blocks, each having the
difference in the pixel value exceeding the threshold value in
the current frame, based on a result of the BPT of the refer-
ence frame includes calculating the residual pixel value of the
current frame by subtracting the pixel value of the current
frame from the pixel value of the reference frame; calculating
apixel processing value by subtracting a threshold value from
the residual pixel value of the current frame; and comparing
the pixel processing value with a specific value and detecting
the blocks, each having the pixel processing value equal to or
lower than the specific value, based on a result of the com-
parison.

The image encoding method of the present invention fur-
ther includes generating a new block list of the detected
blocks based on a result of the BPT on the current frame, after
performing the BPT on the current frame.

In the present invention, the new block list is combined
with an existing block list so that the last block list of the
current frame is completed.

The image encoding method of the present invention fur-
ther includes setting a threshold value again based on a result
of'the BPT on the current frame and performing the BPT on
the current frame again using the set threshold value.

In the present invention, setting the threshold value again
based on a result of the BPT on the current frame includes
comparing the PSNR value of the current frame with the
PSNR value of the reference frame and setting the threshold
value again by incorporating a threshold amplitude value into
the threshold value if, as a result of the comparison, a differ-
ence between the PSNR value of the current frame and the
PSNR value of the reference frame exceeds a preset reference
range.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects, features and other advantages
will be more clearly understood from the following detailed
description taken in conjunction with the accompanying
drawings, in which:

FIG. 1 is an exemplary diagram showing a sequence of
images used in image compression;

FIG. 2 is a block diagram showing the construction of an
apparatus for performing an image encoding method using a
BPT in accordance with one embodiment of the present
invention;

FIGS. 3A to 3D are exemplary diagrams illustrating a
frame processing method according to a difference between
frame pixel values in the image encoding method using a BPT
in accordance with one embodiment of the present invention;
FIG. 3A is an inputted current frame F,, which is a target to be
compressed, FIG. 3B is a result of the BPT of a reference
frame F,,_|, FIG. 3C shows a difference between pixel values



US 9,165,380 B2

3

exceeding a threshold value in a specific block region A of the
current frame F,, and FIG. 3D is a result obtained by applying
the BPT for the specific block region A of the current frame
F.;

FIG. 4 is an exemplary diagram showing a data structure
for performing frame processing in the image encoding
method using a BPT in accordance with one embodiment of
the present invention;

FIG. 5 is an exemplary diagram showing the structure and
construction of a block list for frame processing in the image
encoding method using a BPT in accordance with one
embodiment of the present invention; and

A combination of FIG. 6A and FIG. 6B is a flowchart
illustrating an operation of the image encoding method using
a BPT in accordance with one embodiment of the present
invention; FIG. 6A is a fore part of the flowchart and FIG. 6B
is a rear part of the flowchart.

DESCRIPTION OF SPECIFIC EMBODIMENTS

Hereinafter, embodiments of the present invention will be
described with reference to accompanying drawings. How-
ever, the embodiments are for illustrative purposes only and
are not intended to limit the scope of the invention.

The present invention relates to an image encoding method
capable of improving the encoding speed through the variable
size partition of a macro block according to a Binary Partition
Tree (BPT).

FIG. 1 is an exemplary diagram showing a sequence of
images used in image compression.

In general, type of image used in compression is classified
into an [ frame 11, a P frame 12, and a B frame 13. An image
compression scheme can be divided into a scheme applied to
the I frame 11 and a scheme applied to the P frame 12 and the
B frame 13.

The I frame 11 functions as an independent image, and it is
used as the reference frame F, _; of the P frame 12 and the B
frame 13.

A plurality of the P frames 12 can appear consecutively,
and the B frame 13 can refer to frames anterior and posterior
to the B frame 13.

The characteristics of the I, P, and B frames 11, 12, and 13
are well known in the field of image compression, and a
detailed description thereof is omitted.

FIG. 2 is a block diagram showing the construction of an
apparatus for performing an image encoding method using a
BPT in accordance with one embodiment of the present
invention.

As shown in FIG. 2, the apparatus for performing the image
encoding method using a BPT in accordance with one
embodiment of the present invention includes a frame deter-
mination unit 102, a Variable Size Block Matching (VSBM)
unit 103, an intra-prediction selection unit 104, an intra-
prediction unit 105, a Discrete Cosine Transform (DCT) unit
106, a quantization unit 107, an entropy coding unit 108, an
inverse quantization unit 109, an inverse DCT unit 110, a
deblock filter 111, a Motion Estimation (ME) unit 113, and a
Motion Compensation (MC) unit 114.

First, the frame determination unit 102 reads a current
frame Fn when an image is received, determines the type of
frame, and stores the type of frame in memory (not shown).

For example, the current frame F,, can be the I frame 11 if
the current frame F, is the start of image compression and can
be the P frame 12 or the B frame 13 if image compression has
already been started. Here, a processing method differs
depending on the type of frame determined by the frame
determination unit 102.
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Ifthe type of frame determined by the frame determination
unit 102 is the I frame 11, the VSBM unit 103 partitions a
macro block in a 4*4 size smaller than 16%16 in order to
perform intra-prediction.

Next, when intra-prediction applicable to the intra-predic-
tion selection unit 104 is selected, the intra-prediction unit
105 performs the intra-prediction.

Next, compression is performed through the DCT unit 106,
the quantization unit 107, and the entropy coding unit 108.

Compression on the I frame 11 is completed though a series
of the processes, but a reference frame Fn-1 is generated
through the inverse quantization unit 109, the inverse DCT
unit 110, and the deblock filter 111 in order to use the refer-
ence frame Fn-1 as the reference frame Fn—1 of a next frame.

Furthermore, if the type of frame determined by the frame
determination unit 102 is the P frame 12 or the B frame 13, the
ME unit 113 compares the P frame 12 or the B frame 13 with
the reference frame F, _; and calculates a motion difference
based on a result of the comparison. The MC unit 114 com-
pensates for the different.

Next, like in the processing of the I frame 11, compression
is performed through the DCT unit 106, the quantization unit
107, and the entropy coding unit 108.

FIGS. 3A to 3D are exemplary diagrams illustrating a
frame processing method according to a difference between
frame pixel values in the image encoding method using a BPT
in accordance with one embodiment of the present invention.

As shown in FIG. 3A, when the P frame 12 or the B frame
13, that is, a target to be compressed, is inputted as a current
frame F,, a difference between the pixel values of the current
frame F,, and a reference frame F, | is calculated based on a
result (FIG. 3B) of the BPT of the reference frame F,,_;, and
whether or not there is a difference between the pixel values
exceeding a threshold value is determined.

As shown in FIG. 3C, if a difference between the pixel
values exceeding the threshold value occurs in a specific
block region A of the current frame F,, a result obtained by
applying the BPT to a result of the BPT (FIG. 3D) again for
the specific block region A of the current frame F,, is encoded.
Accordingly, the encoding speed can be improved as com-
pared with the case where the BPT is performed on the entire
current frame F,,.

FIG. 4 is an exemplary diagram showing a data structure
for performing frame processing in the image encoding
method using a BPT in accordance with one embodiment of
the present invention.

FIG. 4 shows the data structure for temporarily storing
information necessary for the frame processing described
with reference to FIG. 3. As shown in FIG. 4, the data struc-
ture can include a frame number 201, a threshold value 202,
a threshold amplitude value 203, a first temporary repository
204 for storing a residual pixel value, and a second temporary
repository 205 for storing a result obtained by subtracting the
threshold value 202 from the residual pixel value.

Here, the residual pixel value means the absolute value of
a difference between the pixel values of the reference frame
F,_, and the current frame F,, and a result obtained by sub-
tracting the threshold value 202 from the residual pixel value
is defined as a ‘pixel processing value’.

Furthermore, the threshold value 202 corresponds to the
threshold of the residual pixel value between the reference
frame F,_; and the current frame F,,. The threshold amplitude
value 203 corresponds to a value used to increase or decrease
the threshold value 202 when setting a set threshold value
again.
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The threshold value 202 and the threshold amplitude value
203 are set by default, and the threshold value 202 can be
changed for each frame.

FIG. 5 is an exemplary diagram showing the structure and
construction of a block list for frame processing in the image
encoding method using a BPT in accordance with one
embodiment of the present invention.

As shown in FIG. 5, if a current frame F,, is the P frame 12
or the B frame 13, the header 210 of a block list that is
generated by performing a BPT on the P frame 12 or the B
frame 13 exists in each block. The header 210 is configured to
include a frame number 211, a block serial number 212, a
block width 213, a block height 214, a Block X Point 215
including X-axis information on the left top end point of the
block, and a Block Y Point 216 including Y-axis information
on the left top end point of the block.

Here, pieces of pixel value information of each block are
stored in a pixel value set 220.

Furthermore, in the block list 230 of a reference frame F, ;,
blocks are partitioned according to a BPT method, the block
lists 231 of the block list 230 are listed, and a difference
between the pixel values of a block list 240 of the current
frame F, exceeds a specific range. Accordingly, reconstructed
block lists 241 are merged with the existing block lists 231 of
the reference frame F, ;.

A combination of FIG. 6A and FIG. 6B is a flowchart
illustrating an operation of the image encoding method using
a BPT in accordance with one embodiment of the present
invention. A detailed operation of the present invention is
described below with reference to FIG. 6A and FIG. 6B.

As shown in FIG. 6A and FIG. 6B, first, whether a current
frame F, to be compressed is the P frame 12 or the B frame 13
or not is determined at step S301.

If, as a result of the determination, it is determined that the
current frame F,, is the P frame 12 or the B frame 13, the
threshold value 202 and the threshold amplitude value 203 are
read and the threshold value 202 is copied to a set threshold
value stored in the memory (not shown) at step S302.

Next, a variable size block setting function according to the
BPT method is performed on a reference frame F,_| at step
S303. The block list 230 of the reference frame F,,_; is gen-
erated based on a result of the execution of the variable size
block setting function and is then stored in the memory (not
shown) at step S304.

Next, a residual pixel value is calculated by subtracting the
pixel value of the current frame F,, from the reference frame
F, ;. The calculated residual pixel value is stored in the first
temporary repository 204 at step S305.

Next, a pixel processing value is calculated by subtracting
the set threshold value (i.e., the value to which the threshold
value 202 is copied at step S302), stored in the memory (not
shown), from the residual pixel value stored in the first tem-
porary repository 204. The calculated pixel processing values
is stored in the second temporary repository 205 at step S306.

Next, pieces of information on a block (i.e., the header 210
and the pixel value set 220) are sequentially read from the
block list 230 of the reference frame F,,_, at step S307. Pixel
processing values for the current frame F,, corresponding to
the same position as that of the block of the reference frame
F,,_, are read from the second temporary repository 205 at step
S308.

Furthermore, whether all pixel processing values (i.e., the
values obtained by subtracting the set threshold value from
the residual pixel value) for the current frame F,, are ‘0’ or
lower or not is determined at step S309. If, as a result of the
determination at step S309, it is determined that all the pixel
processing values are ‘0’ or lower, the pixel value set of the
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6

current frame F, corresponding to the information on the
block of the reference frame F, , is set to ‘~1" at step S310.
Next, whether there is any block information to be read or not
is checked at step S311.

In contrast, if, as a result of the determination at step S309,
it is determined that all the pixel processing values are not ‘0’
or lower, the process returns to step S311 without setting a
pixel value set.

If, as a result of the check at step S311, it is checked that
there is any block information to be read from the block list
230 of the reference frame F,_, the process returns to step
S307 in which information on a block is read from the block
list 230 of the reference frame F,,_; and information on a next
block is read. If there is no more block information to be read
by processing information on the last block of the reference
frame F,_; through steps S307 to S310 at step S311, only
block lists (i.e., a block list having all pixel processing values
of ‘0’ or lower) in each of which all values of a pixel value set
is ‘=1’ are read at step S312.

New block lists 241 are generated by performing a BPT on
the current frame F,, using only the block lists at step S313.

Furthermore, the last block list 240 of the current frame F,
is completed by combining the new block lists 241 with the
existing block lists 231 at step S314.

Next, a process of setting the threshold value 202 is per-
formed in order to perform the BPT on the current frame F,,
again.

Thatis, when the last block list 240 for the current frame F,,
is completed, the set threshold value copied to the memory
(not shown) is compared with the threshold value 202 set by
default at step S315. If, as a result of the comparison, the set
threshold value is identical with the threshold value 202, it
can be determined that the BPT is not performed again.

Accordingly, a PSNR value is calculated by performing
entropy coding on the block list 240 of the current frame F,,
and decoding the block list 240 at step S316. Whether a
difference between the PSNR value of the reference frame
F,_, and the PSNR value of the current frame F,, is within a
reference range (e.g., —0.7 dB to 0.7 dB) or not is checked at
step S317.

If, as a result of the check at step S317, itis checked that the
difference between the PSNR value of the reference frame
F,_, and the PSNR value of the current frame F,, is not within
the reference range, the set threshold value is set again by
incorporating the threshold amplitude value 203 into the
threshold value 202 at step S318.

More particularly, when the PSNR value of the current
frame F,, is smaller than the PSNR value of the reference
frame by 0.7 dB or higher, the process returns to step S305 in
which a value obtained by subtracting the threshold ampli-
tude value 203 from the threshold value 202 is copied to the
set threshold value and a residual pixel value is calculated.
Next, the encoding task is performed on the P or B frame
again.

In contrast, when the PSNR value of the current frame F , is
greater than the PSNR value ofthe reference frame F,,_, by 0.7
dB orhigher, the process returns to step S305 in which a value
obtained by adding the threshold amplitude value 203 to the
threshold value 202 is copied to the set threshold value and a
residual pixel value is calculated. Next, the encoding task is
performed on the P or B frame again.

That is, in the present invention, a process of partially
partitioning a macro block according to the BPT method
based on a difference between the pixel values of frames to be
encoded and encoding the partitioned macro blocks is per-
formed again at steps S304 to S314.
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Meanwhile, if, as a result of the comparison at step S315,
the set threshold value copied to the memory (not shown) is
not identical with the threshold value 202 set by default, the
encoding task is finished because the set threshold value has
already been adjusted.

Furthermore, if, as a result of the check at step S317, it is
checked that the difference between the PSNR value of the
reference frame F,,_; and the PSNR value of the current frame
F,, is within the reference range, the encoding task is finished.

As described above, in accordance with the present inven-
tion, block partition is not applied to all frames, but a partial
partition method based on a difference between the pixel
values of a reference frame and a current frame to be encoded
is provided. Accordingly, the encoding speed within the P
frame or the B frame can be improved.

Furthermore, in accordance with the present invention, the
PSNR of a corresponding frame can be maintained within a
specific range of the PSNR of a reference frame, and a com-
pression effect can be improved.

The embodiments of the present invention have been dis-
closed above for illustrative purposes. Those skilled in the art
will appreciate that various modifications, additions and sub-
stitutions are possible, without departing from the scope and
spirit of the invention as disclosed in the accompanying
claims.

What is claimed is:

1. A non-transitory computer readable medium (CRM)
containing programming instructions that cause a processor
to perform a method for: image encoding using a Binary
Partition Tree (BPT), comprising:

performing the BPT on a reference frame;

detecting blocks, each having a difference in a pixel value

exceeding a threshold value in a current frame, based on
a result of the BPT of the reference frame;

performing the BPT of the current frame on the detected

blocks; and

generating a block list of the reference frame based on a

result of the BPT on the reference frame, after perform-
ing the BPT on the reference frame;

wherein detecting blocks, each having a difference in a

pixel value exceeding a threshold value in a current
frame, based on a result of the BPT of the reference
frame comprises:

calculating a residual pixel value of the current frame by

subtracting a pixel value of the current frame from a
pixel value of the reference frame;

calculating a pixel processing value by subtracting a

threshold value from the residual pixel value of the cur-
rent frame; and

comparing the pixel processing value with a specific value

and detecting the blocks each having the pixel process-
ing value equal to or lower than the specific value, based
on a result of the comparison.

2. The CRM image encoding method of claim 1, wherein
the block list comprises information on a header of each block
and information on a pixel value set of the block.

3. The CRM image encoding method of claim 2, wherein
the information on the header comprises a frame number, a
block serial number, a block width, a block height, X-axis
information on a left top end point of the block, and Y-axis
information on a left top end point of the block.

4. The CRM image encoding method of claim 2, further
comprising generating a new block list of the detected blocks
based on a result of the BPT on the current frame, after
performing the BPT on the current frame.
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5. The CRM image encoding method of claim 4, wherein
the new block list is combined with an existing block list so
that a last block list of the current frame is completed.

6. The CRM image encoding method of claim 1, further
comprising:

setting a threshold value again based on a result of the BPT

on the current frame; and

performing the BPT on the current frame again using the

set threshold value.

7. The CRM image encoding method of claim 6, wherein
setting the threshold value again based on a result of the BPT
on the current frame comprises:

comparing a Peak Signal to Noise Ratio (PSNR) value of

the current frame with a PSNR value of the reference
frame; and

setting the threshold value again by incorporating a thresh-

old amplitude value into the threshold value if, as a result
ofthe comparison, a difference between the PSNR value
of the current frame and the PSNR value of the reference
frame exceeds a preset reference range.

8. A non-transitory computer readable medium (CRM)
containing programming instructions that cause a processor
to perform a method for: image encoding using a Binary
Partition Tree (BPT), comprising:

performing the BPT on a reference frame;

detecting blocks, each having a difference in a pixel value

exceeding a threshold value in a current frame, based on
a result of the BPT of the reference frame;

performing the BPT of the current frame on the detected

blocks; and

generating a new block list of the detected blocks based on

a result of the BPT on the current frame, after perform-
ing the BPT on the current frame;

wherein detecting blocks, each having a difference in a

pixel value exceeding a threshold value in a current
frame, based on a result of the BPT of the reference
frame comprises:

calculating a residual pixel value of the current frame by

subtracting a pixel value of the current frame from a
pixel value of the reference frame;

calculating a pixel processing value by subtracting a

threshold value from the residual pixel value of the cur-
rent frame; and

comparing the pixel processing value with a specific value

and detecting the blocks, each having the pixel process-
ing value equal to or lower than the specific value, based
on a result of the comparison.

9. The CRM image encoding method of claim 8, wherein
the new block list is combined with an existing block list so
that a last block list of the current frame is completed.

10. The CRM image encoding method of claim 8, further
comprising generating a block list of the reference frame
based on a result of the BPT on the reference frame, after
performing the BPT on the reference frame.

11. The CRM image encoding method of claim 10, wherein
the block list comprises information on a header of each block
and information on a pixel value set of the block.

12. The CRM image encoding method of claim 11, wherein
the information on the header comprises a frame number, a
block serial number, a block width, a block height, X-axis
information on a left top end point of the block, and Y-axis
information on a left top end point of the block.

13. The CRM image encoding method of claim 8, further
comprising:

setting a threshold value again based on a result of the BPT

on the current frame; and
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performing the BPT on the current frame again using the

set threshold value.

14. A non-transitory computer readable medium (CRM)
containing programming instructions that cause a processor
to perform a method for: image encoding using a Binary
Partition Tree (BPT), comprising:

performing the BP I on a reference frame;

detecting blocks, each having a difference in a pixel value

exceeding a threshold value in a current frame, based on
a result of the BPT of the reference frame;

performing the BPT of the current frame on the detected

blocks; and

setting a threshold value again based on a result of the BPT

on the current frame; and

performing the BPT on the current frame again using the

set threshold value;

wherein detecting blocks, each having a difference in a

pixel value exceeding a threshold value in a current
frame, based on a result of the BPT of the reference
frame comprises:

calculating a residual pixel value of the current frame by

subtracting a pixel value of the current frame from a
pixel value of the reference frame;

calculating a pixel processing value by subtracting a

threshold value from the residual pixel value of the cur-
rent frame; and

comparing the pixel processing value with a specific value

and detecting the blocks each having the pixel process-
ing value equal to or lower than the specific value, based
on a result of the comparison.

10
15. The CRM image encoding method of claim 14, wherein

setting the threshold value again based on a result of the BPT
on the current frame comprises:

comparing a Peak Signal to Noise Ratio (PSNR) value of
the current frame with a PSNR value of the reference
frame; and

setting the threshold value again by incorporating a thresh-
old amplitude value into the threshold value if, as a result
ofthe comparison, a difference between the PSNR value
of the current frame and the PSNR value of the reference
frame exceeds a preset reference range.

16. The CRM image encoding method of claim 14, further

comprising generating a block list of the reference frame
based on a result of the BPT on the reference frame, after
performing the BPT on the reference frame.

17.The CRM image encoding method of claim 16, wherein

the block list comprises information on a header of each block
and information on a pixel value set of the block.

18. The CRM image encoding method of claim 17, wherein

the information on the header comprises a frame number, a
block serial number, a block width, a block height, X-axis
information on a left top end point of the block, and Y-axis
information on a left top end point of the block.

19. The CRM image encoding method of claim 14, further

comprising generating a new block list of the detected blocks
based on a result of the BPT on the current frame, after
performing the BPT on the current frame.

20. The CRM image encoding method of claim 19, wherein

the new block list is combined with an existing block list so
that a last block list of the current frame is completed.

#* #* #* #* #*



